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like; M is a transition metal; L is a Iigand; and Q is a counter ion. 



(57) Abstract: The invention provides bleach catalysts 
and bleaching compositions which exhibit a satisfactory 
bleaching effect even at low temperature, are reduced in 
the decoloring of dye and the damage to fiber, and are 
excellent in the effect of inhibiting the color migration 
between fabrics. The invention relates to cycloamide-tran- 
sition metal complexes (1); bleach catalysts consisting of 
the same; and bleaching compositions each containing a 
bleach catalyst described above and a peroxy bleaching 
agent selected from among hydrogen peroxide, peroxides 
capable of generating hydrogen peroxide in aqueous 
solutions and organic peroxy acids: (1) wherein R 1 to R 6 
are each H, a Ci.ie hydrocarbon or perfluoroalkyl group, 
or halogeno; R 7 is a Ci.is alkylene or perfluoroalkylene 
group; A is a group having 1 to 3 quaternary ammonium 
groups which are substituted with alkyl or connected by 
alkylene, heteroaromatic quaternary cationic group, or the 
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ao ii j& m & m m t a - £ k « & 0 

&mmi* (i) tvo) , &tf*nd»6**ie»». M^tc (a) it/sF 

(l) ^^^iSffliii. (b) i&SHt/KS, zKigJ^-eiggHb 
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*^B^l:i^^l«75 K^&M££# U) K&l^x, R 1 . R 2 . R 3 . R 4 . R 
7JWo7MiH- F , Br, CI, I m<£> A P V >fC^#^tf 6 *13 

JWD7MU>l)iW^l<, *#:W(^«n-X^l/>«, D-^Pt!l^>i, n- 

S, n-y-l/>*, n-^5/V>S, n-^>x~>^>S, n-FTV^>M®7^ 
*U>& ; n-A° — 7;W^-D'\^r>'U>»#©/'« — -7;u*P7;w^u>S#*^tf 
e>*l£fr\ - (CH 2 )„-S C:Tnttl-l 8(Dlt^^t) ^J€t3^^b<, n- 
yatTl/>S, n-^^l^>», n-^>^l/>S, n-'s* :> 1/ >S, n-^^U> 

#l!£fI7Jl/*U>STjISi&£tlfc 1 - 3i©4i7> : E-9Al^f-r§Stl 

t«, i ~ i 8 or )v*)\>m-em.Wkzntc 4i7>t-^AS, mm%ti 

3P(D4gfc7>^-^AS£W1-3S^^tf £*l3o 31^ 4 S57 >^E^ AS 
<h LTtefc! P U >>-^Aa, tf ^'J v-^AS^^^tf £>*l3o ifi|gXk):#i!!£$g 
7;i' + ;l/*T'gm^nT^Tt>^^^T-P^ : S^4^^?^->Sch LTft 
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$C 1 ~ 1 8 ©T^ + ^STB^^tlTViTfectV^ f'Jyr^Ai, tf^~»^ 
AS, t!U=y^^AiWtf^^, cn^tttt, -N + (CH 3 ) 2 (C ffl H 2ffl+1 ) 
:tmttl~l 8©li^St) . -NMCH 3 ) 2 -(CH 2 ) P -NMCH 3 ) 3 CCTplJl-l 
8 (DiK^^t) XtttTU y--)AS^il<, h U *^;P7 >*-£AS [- 
NMCH,),] » y/fiht^f;V7>^-^M [ -N + (CH 3 ) 2 (C 8 H 17 ) ] , 
K^v-^T^^AS [-NMCH,) 2 (C„H„)] , y^f Jhh U / f^7>t-t 
-fa fc^T^-^AS C-N + (CH 3 ) 2 - (CH 2 ) 3 NMCH 3 ) 3 ] , bf 'J v 5 -^ M^IC 

MtUTd Mn. Fe, Co, Ni, Cu. Inm&mtf ZtlZtf. m&fefti<D ,«Fe. Mn, 
CortW£b<, £ £K:££t!fetf>,6TFe> #lCFe (I II) #0? £ b LtegBft^£^ 

zh<j;^oii^f, ci, Br^(D/\Dy>j5fC^ ey>?>, h 

$f#:^:#:©||#^iE(D0#«, CI", Br\ I", N0 3 \ NCS"» C10 4 \ 0H"^<D^ r> 
7 ^#^fls:©«^f^ft(OB#tt, Li*, Na\ K**$© 7 U &JS^ * 
Mg 2 \ Ca 2t ^(DT;P^ U±»^«-f 7 Jl^l'T'^-tfA-f 

»«7 5 K (1) O t U Ttt^TOft s n« ft 
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H 3 C CH 3 



T I «3C. N .CHj 



V-b 



V-c 



5$ ( 1 ) M^FeTft^FeffittH, Collins, T. J. 

et. al. , J. Am. Chem. Soc. , 120, 11540-11541 (1998) ^ttWO 9 8 5 8 7 3 5 \z 
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mmznx^z. ^ (2) Ti^n^^^nu yts-t. ^ (4) -e^sn*^ 
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[5£"K R\ R 2 , R 3 , R\ R 5 , R 6 RDCn^WI2Wlci*^^U> Xtt/\Dy> 
JK^tSL., Me \$*^)l&&7jk'to ] 

<p?&7 om^u >^$tTfHns, ^ (2) Tssnsv^ou 

(3) T^n*:**^-? n>££j&£-&3o ddK!^ (4) T^£n&2, 3 
-^7S/l^'Jy>^ lSiiiDtT^b. £U5?>^ 3 a f^lM^T & CI t 
3£ (5) T?I$n5^fh775h*M#5. *§*>nfc*SMfcx h?7 

(6) -Cl^n-5w-Aayy7^JHf'Jvn^A|^S«T 

5£ (7) T?I^nSfb775^$#5. ftgHCiS (7) Tt$n5fh77 
5H#Sfh7kHD75> (THF) ttk'X ( h 'J * Z-fris U 75 HU 
5P^A^<£ig» (#*J6^*) K<fc0> 7 5 H7Dh>&5ltttt>T75 F7~* 
>£3§££-fc!:> #Jx.te**S 1 . 5 e C 1 3 £»L" ^ ( 1 - 1 ) TSSn 

&co- 4^7> : &:=^7;i^;Uk 0 U y-^Al^Sttr h775 h* F egg#£t# 

*»w©m«7 5 h*a^js^# (i) ^^fe^^etti (^t (a) 
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<z)^w*«. $?£u<teo.oooi-iom»%T&D, jgtc$?*L<«o. oooi— 3 a 

ft%T&5o (b) f&#<D^W»te, $?£L<teO. 01~99m»%. M1C#£L< 
ttO. 01~80fi*%T&3 o (a) f&ftt (b) /&#<£>tt*lt (b) / (a) it, 

(a) M^aMitbTt^lCffflb, a»^»attt6*563K-rs«^^e.» 
10-100, OOOrt**?* L < , 10-50, oooa**Hc»£ 

*&»^TiflBlfb7k££f8£T*ifll6fb«l£ IT. m^i- b U r>A, 
hU^'J U >m^" h U ^AiaKfbTKS&ttUnfcK tf □ U h U tfAEBMb** 

«^A47Kfn$fcK ifi&fb:*- MJ A, 5SBS'fb#;i'-> I *A*?a*aiStf M^Mi- b 
U ^7 A, ifi h U r> A 1 TfcfnfcK ^^^m^" h U A 4zkftHtoj&*$?i: LH. 
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m&mm+toxmm&wnttmtes omm%skTifiKiz\s<* o. 5-401 

6M<7)i^^3 0li%^T*WiU<> 0. l-20ii%*U0!ffil 

*m m 0 m a mm%. zsm a mm.f$.w & . <ata £ & ^ t t> @ nfc s* e * & *r b , 

5£ ( I - a - 1 ) T£3n*3a#F e$M#: (E*TSM*F e*8# ( I - a - 1 ) 
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(I-a-1) 



(a) ^fh77 5H* (5-1) <D&J& 



"(14.9mmol) ^100 t CT2B#P B m^T-e^^^^, JI&TKtf'J V > 130mL£J£te tT A a 
5mL (36mmol) £iP*.T, 1 15^^24^^ MmMffi l>tz. {**V1f o >fc) = 
- - (32, 3-y7S y tfU 56g (14. 4mmol) &JP3.T 3 B WiJOafcitiifE -f * 

>3»7j<15mL£}JPAT£ SK:24l5im00 , C-C*#Ufc. 

iWienfc, il<DiteP^?:Na 2 C03 3. 6 g (34mmol)^^tf7K50ml/ / x^y-Jl/ 
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« 

,f|7^#<=>nfe, 5i©TflHliR, &*£ir<5-£T\ ^ (5) KfeV>TR'~R 6 ^£T* 
^Jl/ST&<?>, Sfe^^(D^IE^^^)530mg(iR^ 9. 5%) £t#fco 
Rf 0. 28(CH 2 Cl 2 /MeOH=95/5). 

IR (KBr, cm"'): 3355.3315 (NH) , 2993, 2947 (CH) . 1701, 1635 C=0) . 
'H-NMR(<5ppm. DMSO) : 1.42 (s. 6H) . 1.44 (s, 6H) , 1. 46 (s, 6H) , 7. 28 (dd, 1H), 
7.78 (s. 1H), 7.83 (s. 1H) , 7.97 (d. 1H), 8.21 (d. 1H). 8.24 (s, 1H) . 8.85 
(s. 1H). 

13 C-NMR ( 6 ppm, DMSO): 22.02. 24.41. 25.19. 50.65, 57.59, 57.65, 121.96. 
128.91. 132.64. 142.75, 144.41. 171.96. 172.82. 173.26. 173. 58» 

(b) co-ADy/T^^JUtf U ^--^-Mfc^SI^ F#(6- 1) 0) 

(a) tf^n^ltfh7T5H* (5-1) 50mg (0. 133mmol) ^1. 6- 
is-Ju^^^y 5 ml (32. 5mmol. 244^*) £^S0b, £Jft£TLCT3i£i$ b tzifi £ 
100t:T6 Bf*mmvrz 0 Rfc^T Fn*^ V ft ¥ )V* 7 A? 

Dmmis. &^,n^(D, 5£ (6) \Z&^X. R'~R 6 ^-£T *^)1%X\ n = 6, 
X=B rT&3^fEfl^#l54!ng 01X^66%) 
Rf 0. 45 (CH 2 Cl 2 /MeOH=95/5). 

'H-NMR ( 6 ppm, CDC1 3 ) : 1.32 (m. 2H) . 1.48 (m, 2H) . 1. 52 (s. 6H) . 1. 608 (s, 6H) , 
1.614(s. 6H). 1. 83 (in. 4H) . 3.4 (t. 2H) . 4.08 (t. 2H) . 6.30 (s. 1H) . 
6. 84 (dd. 1H). 7. 33 (dd. 1H) . 7. 54 (s. 1H). 8. 74 (dd. 1H) . 9. 22 (s. 1H). 

14 



WO 03/074539 PCT/JP03/02491 

,3 C-NMR ( 6 ppm. CDC1 3 ) : 23. 13. 25.71, 25.84, 27.62. 28.79, 32.30, 33.46, 50.54, 
55.35, 58.45. 59.32. 1 14.96. 125.95. 131.87. 133.01. 151.67. 172.09. 173.66. 
174.01, 175. 99o 

(c) mtkFemfa (I-a-1) <£>U#> KO^tfc 

(b) T#6nfcco-/\ayy7^^JH^'J y^^AMttrh^/a K# 
(6 - 1 ) 47mg(0. 076mmol) / -;W20mlfc:i§fl? L, 30% h U ^^75 >tK 

^&100ul(0. 47minol. 8^»)£8sJnU GOrT^^SfTo fc. KJ££TLCT5HI» 
U, 30% h >J /f^75 >7KiM£l$fiBtjSJjn (-^St56^M) e> . 20TO)S 

fc«fc Dtt«U S6lfr*tt<&«IB*b£«H7mg(iK$s92*) Sr^fc. 

IR (KBr, cm 1 ) :2981, 2937 (CH) . 1678 (C=0) . 

'H-NMR ( 6 ppm, D 2 0) : 1. 21 (bs, 4H) , 1. 38 (s, 12H), 1. 44 (s. 6H) , 

1. 60 (t. 2H).l. 69 (t. 2H). 2. 93 (s. 9H) . 3.12 (t. 2H) , 4.02 (t, 2H). 7.23 (dd. 

1H), 8. 01 (d, 1H). 8. 33 (d, 1H). 

,3 C-NMR ( 6 ppm. D 2 0) : 22. 23, 25.21. 25.33, 28.77, 51.12. 52.87. 55.76. 58.44. 
58.81. 66.54. 1 18.71, 130.83, 135.99. 137.97. 153.11, 173.81. 174.39. 176.34. 
178. 2 0 

(d) m^Fefg#: (I-a-1) <D1^J& 

(c) "CnZtlfz. U #> K38mg (0. 056mmol) £1&7KTHF lOmUCJStfb, 

my. MT1.0M tfX h'J^^y'JJV7^ h*'J^A£>THFJ§f& 0. 33mL (6.0 
^») £{±jA^10#r*1ia/&bfco fOt, FeC 1 13. 5mg ($H. 5M5S) 
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UVOBStK*) : Amax:267nm(£ =7424), 318nm ( e =6725) 
IR (KBr, cm"') : 1630 (7 5 KC=0). 

^ ( ! _ b _ ! ) -r^snSStttF e*8#: (I^TStt F e ^W- ( I - b - 1) 



(a) 38#Fe«tfls: (I-b-1) 0'Jf>F©^ 
SHSMl© (b) TJHSnfcw-Anyym^f'J^-fA^lttTh 
775 h*# (6- 1) lOlmg (0. 164mmol) V 7n e;W7;m-;H0mlfc**PU 
N, N- i?*?-)V*>7^)V7* >337m 1 (1. 64mmol, 10^») fc^jbPU 70 < CT69 

135mg (0. 174mmoh iR^106%) 

Rf 0. 00(MeOH only), 0. 66 (2%KN0 3 aa/MeCN= 1/1) . 




(I-b-1) 
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'H-NMRUppm. D 2 0) : 0. 696 (t, 3H) . 1. 109 (m, 6H) . 1. 182 (m. 8H) , 
1. 375 (s, 12H). 1.441 (s.6H), 1. 548 (m. 4H) , 1. 681 (m. 2H) . 2. 854 (s, 6H). 
3. 071 On. 4H). 4.013(t.2H), 7. 228 (dd, 1H) , 8.01(d, 1H), 8. 33 (d, 1H). 
IR (KBr. cm" 1 ): 2927. 2858 (CH) . 1685. 1630 (7 3 KC=0) . 
( b ) Fel§# ( I - b - 1 ) cd£-j& 

(a) tft6ftfcU # > F 100. 4mg (0. 1293mmol) ^MtKTHF lOmUd^^L- (*^ — 

mm)* mmm.m'r^ ifiti. im Hx(hu/^;w^»j;w)75 hu^^aothf 

705 mL(6. O^S) *ttii*30»Pflj»fiJSUfc (&3tfii3-»i£) . FeCl 2 
)^^26. 8mg OBI. 53*) *tti&*. tifilT, MT21*M*#bfc (*» 

^e.nfcHfii^S^V^ii (Sephadex LH20 MeOHfgttJ) TZZ-fe. faftTM 
48mg («53%) Zmtc. 

UVUKS**) : Amax:269nm(£ =9849). 316nm ( £ =9957) 
IR (KBr. cm' 1 ): 2927. 2858 (CH) . 1630 (75 KC=0) . 

=£ ( I - c - 1) ^Jn^FeJSft ra^Fe^ ( I - c - 1 ) 
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(I-C-l) 

(a) mWFetgft. (I-c-1) ©U^>HO^ 

m&wi<D (b) Tt#^nfc co -Apyy r^^^tfu v'-^Ate^gHK-r h 

77$H#(6-1) 36mg(0. 058mmol) V^o tf )V7 )Vn — ;H5mnc*» b , 
N, N-^^f^Hr^T 5 >319/z 1 (1. 159mmol. 20S«) €r^JDL, 80t;-C43 

47mg(0. 056mmoK M96%) 

Rf 0. 00(MeOH only). 0. 72 (2*KN0 3 aaVMeCN=l/l) . 

'H-NMR ( 6 ppm, D 2 0) : 0. 726 (t. 3H) . 1. 1 16 (m, 18H) , 1. 157 (m, 4H) . 

1. 350 (s.6H). 1.394 (s, 6H) . 1. 413 (s, 6H) . 1. 523 (m, 4H) . 1.625 On, 2H) . 2.881 

(m, 6H). 3.092 (ra, 4H) , 4. 006 On, 2H) , 7. 140 (dd, 1H) , 7. 958 (d. 1H). 8. 36 (d, 1H). 

IR (KBr, era' 1 ): 2925. 2854 (CH) . 1685. 1630 (7 5 HC=0) , 

(b) mWiFe&ib (I-c-1) <D&f& 

(a) Tf§6ftfc»J#> K35. 6ng (0. 0427mmol) £flB7kTHF ImUzfeM b 0%-® 

233ML(6.oa*)*ttii*10^M»J«U & .*©««FeCl, 10. 4mg 
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n&mfc 12. 6mg(iR^39%) zmtc 
Rf 0. 38(2*KN0 3 aci/MeCN=l/l). 

\}V(M%7krp) : Amax:267nm(£ =6389), 322nm ( s =4843) 
IR (KBr, cm"'): 2927, 2856 (CH) . 1630 (T ^ FC=0) » 

^ (I _ d _D T^^n^^^F e$&W (J^T^^Felt^ ( I - d - 1 ) 



(a) co-^ayy TJ^r^tfU y^^AlWi«fh775 F&(6-2) (D 

il^J 1 (D ( a ) Til 6 tlfc^i^f h 7 7 5 Fflc (5-1) 137mg (0. 365ramol) 
'M, 3- i?7u*:'7urt>\5m] (148mmol) €^JQ EfS^TLCT'ii^ b^c^ e> 60t: 




(I-d-1) 
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SSI, &6«&*tt<03£ (6) fcfc^T, R'-R 6 ^±T^^;i/»T, n = 3, X = B 
r T&5$lfBfc£tJ98ing(0. 170mmol, W47%) £t#fc 0 
Rf 0. 38(CH 2 Cl 2 /MeOH=95/5). 

'H-NMR(<5ppm. CDC1 3 ) : 1. 51<s. 6H). 1. 605 <s. 6H) . 1. 614(s. 6H). 2. 37 (m. 2H) , 
3. 34 (t, 2H), 4.30U.2H). 6. 32 (s, 1H) . 6. 86 (dd. 1H) , 7. 41 (dd. 1H) , 7. 51 (s. 1H). 
8. 74 (dd. 1H). 9. 19 (s, 1H). 

,3 C-NMR(<5ppm, CDC 1 3 ) : 23. 27. 25.88. 26.12, 29.79. 30.91. 50.77. 53.80. 58.66. 
59.530. 115.31. 126.69. 132.68. 133.31. 151.89, 172.27. 173.90. 174.21. 
176. 40o 

(b) l«Fe^ (I-d-1) <&U#>K®^fifc 

(a) ^a&nitu-/\uy s 7 fr*)i>\:v v-v &<t*v*#T b 57 s. bw 

(6-2) 77mg(0. 1334mmol) Sr-Y V ^/P M)V7 )VU—)V 9 mUC^^b, N, N- 
•^^fil'ti'WS >274m 1 (1. 334mmol. 10^*) Sr^iflb, 60 c C , r70B#P B 1S Jft 

^ffofco fig*»*s*bfc«, x^;i/x-T-;i/-e?5fe#-r^ii<hT3ifijoN, n- 

yjW7Af07h^77-f-l:«fct)«« (^^®Me0H-(D2%KN0 3 aq/MeCN= 1/1) 

$ 6{ClM^f^<i:bTyjU5i© (Sephadex LH20 MeOHi&ffi) £fTofc„ 6fi0# 

#<D«fBffc£4&72ng(0. 0977mmol. M73%) £#fco 

Rf 0. 00(Me0H only). 0. 63 (2*KN0 3 aq/MeCN=l/l) . 

•H-NMR ( <5 ppm, D 2 0) : 0. 695 (t. 3H) . 1. 12 (m. 10H) . 1. 366 (s. 6H) . 
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1. 387 (s. 6H) , 1. 434 (s, 6H) . 1. 46 (m, 2H) . 2. 201 (m. 2H) . 2. 894 (s. 6H) , 3. 10 (m, 2H) , 
3. 16(i, 2H). 4. 10 (t. 2H) . 7. 25 (dd. 1H) . 8. 00 (dd. 1H), 8. 39 (dd. 1H). 
IR (KBr, cm" 1 ): 2929. 2858 (CH) . 1685, 1630 (7 5 FC=0). 
(c) mtkF eftfc ( I - d - 1 ) (D&tiL 

(b) T»e»tlfcU #> H55. 6mg (0. 0757mmol) £JJ&tKTHF 5mLK:»tfU(i9 — 

mm* mu^i. im b^ih'j/^y'Jjurs fu^a<dthf 

mm 413 ill (6. Oiift) 5 ^BH^bfc (fm&-^£) <> *-<£>f£, FeCl 3 

18.4mg (^1.5^a) ^B^tKTHF^^ lml t UTtbjX^, g^^H^T, ^*ST4 

(Sephadex LH20 MeOHi&ffi) t^itT, b . 

UV^MtK*) : Amax:264nmU =12299), 336nm ( e =7054) 
IR (KBr, cm" 1 ): 2978, 2931. 287KCH). 1626 (7 5 HC=0). 

mmm 1 ~ 4 r # jttfcfli 1-2 

Mitm i~en*>ntcmftF e&r# ( 1 - a - 1 ) , ^ji^2T#6>nfe^^F 

elt# ( I — b — 1 ) , 0jg0iJ3Tt#e>*l£:SiH£F e ( I - c - 1 ) 
itF!l4T# enfci^F e (I-d-1) &T(Dj5m\ZTm&V£ife 
*®mVfz e hk^tLT, 5£ (8) Tf££n£Fe-HM-DCB£g# (WO9803625 
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CI CI 



(8) 

(1) sL^mmwnmmmvmm: 

mm.%L%M (u 7 p h>) i o g snszK o or) 4oog-e«&mb, ^m^j&u 

(2) »ettm<z)S93t 

200ppi««K:&***fc8s»lU3 6 (C&£ftktt& 5ppm, 3 5 %iflB6fl2***«:H 2 0 2 

^saM) ©*n«*»ffi£*e&S5#«©7KiSifc£uv-v i s ®j^«khitachi 

U-3300) SJ8^T420ni(D!K#ftSWj£U #5£fc«fc D»e*&J¥5£L&. 

(%) = a -»a^g&©®#ft/sie4ffl3iffi<0®ftao xi oo 
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(%) 




fiii«l©aM*Fe»ff (I-a-1) 


85 




SSietf'J 2 Wll^F e #b{£ (I-b-l) 


86 




8ijftW3©IRttFe»#: ( I -C-l) 


84 


mmm4 


KiS«4 0lRjRFef»(*: (I-d-l) 


80 




5£ (8) (OFe-HM-DCB^# 


71 


ttmM2 


$s w± fin 


6 



MffiM 5 ~ 8 Jt&0)J 3 ~ 4 

Sl&ftl 1 T^&tlfcSHfcF e$g# (I-a-1 ) , Kjgfll 2 Tf&Sn&lRlfc F 

eggft (i-b-i) , mmm3nfte>nitmftF em& u-c-n 

?t^J4^#enfe^^F e (I-d-l) CJlTW^CTietti 
&M^bfe.*fc,tt«tbT,WIB*(8)Tf*Sn*Fe-HM-DCB«#(WO9803625 

(i) mam*!*© was 
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busi^ (ina/ty*-— s?) 80g&3L<zM:fr>£ifc*^'ci5#M^si*i&» tin 

(2) 

^gg^- h »J VAfrmWi (0.05%) 5 ml 4"^, M t bT±fB^STii^l 
1 m&mmO. 025mg (i£i«S5ppm) , Rtf35%i© 

&te***£»i«rt<&H 2 0 2 »l£#0. 4%fctt*«fctR3Bb, ie©!* 25 t C/30# 

*e«s»S90^5fe^&t/IS^©*|«^to^T, UV-VIS»IJ£« (HITACHI 
U-3300) *ffl^T460nm-C©Klt**a i J3£^> TESK«k OiHS^^rJ&i&fco 



(%) = X 1 0 0 

m.2 







(%) 




SlififlllOlMKFeftM*: (I-a-1) 


59 




*Hfi^J2©l3«Fe«# (I-b-1) 


47 




»jfiW3©5R«Feli«: ( I -c-1) 


45 




mBM4(D^WF effifc (I-d-1) 


40 




(8) <DFe-HM-DCBIt#; 
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1. 5£ (1) T«Sn*SRtt75 




Q 



(1) 



A 



[5£*, R ', R 2 , R 3 , R 4 , R 5 &£>*R 6 te|W|-Xteg&oT, 7j<litfC^ #t*Sffc 

i - 1 6 (Dmi^mmxu^-yjv^rayjv^r^m. fcK«AQy>is^ r 7 

2. 5t (1) fc*HT, R '. R 2 , R 3 , R 4 , R'&tfRW/^JUT, R 7 ^" 
(CH 2 ) n -S (^tnlil~l 8©SE»£*-r) . A^-N + (CH 3 ) 2 (C 0 H 2otl ) (^t 
ScoSic^^-T) . -NMCH 3 ) 2 -(CH 2 ) P -NMCH 3 ) 3 (::TpBl-180 



25 



WO 03/074539 



PCT/JP03/02491 



26 





• 


INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/ JP0 3/02 4 91 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07F15/02, C07D471/04, C11D3/395 



According to International Patent Classification (IPC) or to both national classification and IPC 

B . FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07F15/00, C07D471/00, C11D3/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
REGISTRY (STN) , CA ( STN ) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 98/58735 Al (CARNEGIE MELLON UNIVERSITY), 

30 December, 1998 (30.12.98), 

& JP 2002-505688 A & EP 991468 Al 

WO 98/03625 Al (CARNEGIE MELLON UNIVERSITY), 

29 January, 1998 (29.01.98), 

& JP 2001-503073 A & EP 918840 Al 

WO 99/64156 Al (CARNEGIE MELLON UNIVERSITY), 
16 December, 1999 (16.12.99), 
& US 6054580 A 



Relevant to claim No. 



1-4 



1-4 



1-4 



| — [ Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



"T* later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
24 June, 2003 (24.06.03) 


Date of mailing of the international search report 
15 July, 2003 (15.07.03) 


Name and mailing address of ihe ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



lKtBS#f PCT/J P0 3/0 2 4 9 1 



Int. Cl' C07F15/02, C07D47 1/04, CI 1D3/395 



B. Il^tTcfc^g 



Int. Cl 7 C07F15/00, C07D47 1/00, C11D3/00 



IgU^Sc-Cffiffl L/"c®^-r— ^-<— ^ Or — *tf>£$fc> fafilc&ffl Ufcffifg) 
REGISTRY (STN) , CA (STN) 



WO 98/58735 Al (CARNEGIE MELLON UNIVERSITY) 1998. 12. 30 
& JP 2002-505688 A & EP 991468 Al 

WO 98/03625 Al (CARNEGIE MELLON UNIVERSITY) 1998. 01. 29 
& JP 2001-503073 A & EP 918840 Al 

W0 99/64156 Al (CARNEGIE MELLON UNIVERSITY) 1999. 12. 16 
& US 6054580 A 



1-4 



1-4 



1-4 



tej mm&maifiv>tiim-&tz\-ii<&m--?hz>&, b&wjkb 
tlj mftmizm^&mz&m-rzxmxi-tmnx&vi&ft 

xm offi*£fl--r) 
roj pgiasi^ @.m. m^iz-m&-rzxffi. 



ttj m&mmRXte&ftB&K'A&zftizXffli-e&ox 

<fc o T it #4±tJ * * V * t n X fc> *t 5 1> <o 

r&j bi— F7r 5 y — xu. 



2 4. 0 6. 0 3 



\ S.07.03 



B*H#ffit (ISA/J.P) 
®®S-§- 1 0 0-8 9 1 5 
S^fftfflEI^HHT B 4 # 3 # 



4H 



8 3 18 



l;fS#-§- 03-3581-1 101 3 4 4 3 



«SPCT/ISA/2 10 (1 9 98¥7fl) 



